Isoelectric focusing of interacting systems. I. Carrier ampholyte-induced macromolecular isomerization.
A phenomenological theory of isoelectric focusing is formulated for rapidly reversible, ampholyte-induced macromolecular isomerization. The calculations reveal that such interactions can give well resolved, bimodal transient and equilibrium isoelectric focusing patterns in which the two peaks correspond to different chemical equilibrium compositions and not to separated isomers. The kinetics of approach to the equilibrium pattern are characteristically biphasic: During the first phase, which is controlled by the rate of migration of the isomers in the electric field, two peaks are positioned in the region between the isoelectric points of the two isomers; one of the peaks then grows slowly at the expense of the other with a diffusion-dominated rate. The kinetics are dependent upon the initial distribution of macromolecule in the isoelectric focusing column, and in certain cases only a single peak is apparent during the first phase. These findings have practical implications for unambiguous interpretation of isoelectric focusing patterns, furnish explanations for hitherto puzzling experimental observations, and provide theoretical insights required for application of isoelectric focusing to the detection and characterization of macromolecular interactions in general.